Toxicity against gastric cancer cells by combined treatment with 5-fluorouracil and mitomycin c: implication in oxidative stress.
Combined chemotherapy of 5-fluorouracil (5FU) and mitomycin c (MMC) is clinically used for gastric cancer, but the precise conditions and molecular mechanism of these agents when used together remain unclear. We examined the administration sequence of combining 5FU with MMC to maximize toxicity against a human gastric cancer cell line, and then investigated the possible molecular mechanisms underlying the observed toxic effects. Human gastric cancer MKN45 cells were treated with a combination of 5FU and MMC, and the changes in cell viability and apoptosis-related proteins were determined by a tetrazolium dye-based cytotoxicity assay and Western blot analysis, respectively. The intracellular levels of reactive oxygen species (ROS) were monitored using a fluorescent probe or by a cytochrome c reduction assay. Pretreatment for 24 h with 5FU augmented the toxic effect of MMC in MKN45 cells. The synergic effect was mediated mainly via ROS formation and the p53-dependent apoptotic pathway, leading to mitochondrial dysfunction and caspase activation. In vitro experiments using extracts of the treated cells showed superoxide anion generation in a redox cycle of MMC, involving alterations in superoxide dismutase. Pretreatment with 5FU enhanced the MMC-induced toxicity against gastric cancer cells via alterations in antioxidant enzymes with resulting ROS generation. This observation will need confirmation in the clinical setting.